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I HAVE found the form of haemomanometer I am about to describe con-
venient and useful in clinical work. It consists of three parts—a recorder,
a compressor for the regulation of air pressure, and an armlet.

The recorder (Fig. 3, A) is constructed on the well-established principle
of the 'compressed-air manometer', which has been employed for many years
in the measurement of the hydrostatic pressure of gases. I have found that
an efficient sphygmometer merely requires the elementary mechanical com-
ponents of the simplest form of the compressed-air manometer, namely,
a glass tube and a liquid indicator; no additional device, such as taps or
other supplementary fittings, being necessary.

The glass tube, eight or more inches in length and having a capillary bore,
has a bulb at its upper end, and a smaller bulb at its lower end (Figs. 1 and 2),
where it is bent up to receive a rubber tube. Just above the lower bulb,
the bore is contracted (Figs. 1 and 2). The tube is mounted on a narrow strip
of thin wood, through the lower end of which a pin, fixed to the sides of the
box, passes; so that the tube may be raised from the horizontal position in
the box to a vertical one, before and after an observation.

The indicator consists. of a few drops of absolute alcohol coloured by
Merck's fett-farlen Blau—a colouring matter which does not permanently stain
the glass. Should the indicator be allowed to dry. up (as after prolonged
disuse of the instrument) it is quickly dissolved again by adding a few drops
of spirit.

The compressor (Fig. 3, B) consists of (1) a strong canvas bag, adherent to (2)
two small boards. (12x 18 cm.) through which passes (3) a strong rapid screw.
When in use, tap a is opened for the admission of air; the screw swivel b is
unscrewed to the limit of the screw, which limit is indicated by a clicking
sound; tap a is then closed, and the screw swivel is turned, when air is
compressed into the armlet and manometer, previously connected by the
rubber tubes c and d. The compressor may be used separately as in Fig. 3 ; or
it may be set up in a box of a convenient size (namely, 9 by 2 \ by 5 inches) with
the rest of the apparatus (the recorder mounted on the compressor and the
standard armlet).

The armlet (Fig. 3, c) is more portable and adaptable to the shape of the
limb than those now in use; and it is equally available for the forearm as for the
arm. It consists of a canvas bag of the full standard width (12 by 16 cm.), to
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•which are attached three straps (covering the width of the bag) with friction
buckles. The outer rigid cover, consisting of the straps, is, therefore, in three
sections, which enable the observer to adjust the bag perfectly to the fusiform
shape of the forearm.

The practical advantages of this manometric arrangement are:—
1. The index can he read in the horizontal position, which contributes to

convenience and accuracy.
2. The avoidance of leakage from a defective air valve, which cannot be

rectified without loss of time and trouble, and its consequence, a falling index.
This not infrequent effect of the ball or pump filling, which is always an annoy-
ance and a source of inaccuracy in observation, is entirely obviated by this
valveless arrangement.

3. The much more satisfactory control of the index by the screw than by
the pump. Another defect of ball filling is the uncertainty of regulating the
compression, and thus of definitely controlling the position of the index,
a certain amount of training of the co-ordination of the muscles being necessary
before the observer acquires the needful dexterity. On the other hand, adapta-
tion of the compression by means of the screw is definite and easy, even to the
tiro, who, indeed, on this score has nothing to learn by practice, for he can
thus graduate the position of the index, exactly as he pleases, without uninten-
tionally overstepping or falling short of the point at which he wishes to
adjust it.

4. The gradual rise of compression in place of the intermittent, jarring
increment of it with every stroke of the pump. Needless oscillation and
disturbance of the index is thus avoided.

5. Increased precision in reading the arterial 2>ressure (diastolic and
systolic). The compressor method of filling the armlet furnishes two grades
of motion in the indicator, one or other of which can be used by the observer.
When the air in the compressor, as well as that in the armlet and tubing, is in
circuit, as in the ordinary use of the apparatus, the motion of the indicator is
reduced to a minimum, and the reading of the arterial pressures (and especially
that of the systolic pressure) then becomes much more exact than when the
indicator is oscillating freely. When, however, the volume of air in circuit is
reduced by closing the tap (Fig. 3, e) which shuts off the air in the compressor,
an amplified motion of the spirit index is obtained, which the observer can thus
secure, whenever ho desires to do so.1

The objections are:—
1. The lodgement of spirit in the bore after an observation, which lodge-

ment slightly diminishes the volume of air to be compressed; and
2. Disparity of the temperature of the air inside and outside the bore.

1 "When using the mercurial manometer I prefer the compressor and armlet to the ball
filler and the ordinary armlet.
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The first objection is met by raising the recorder to the vertical position for
two or three minutes, when all traces of spirit will drain away from the bore,
before another observation is made. The second objection is met by establishing
the continuity of the air, inside and outside the bore, before each observation,
as presently to be described. The observer should bear in mind that compressed-
air manometers are easily affected by variations in the external temperature;
he will, therefore, be on his guard, while making an observation, to avoid the
play of a draught of cool air on the instrument (o.g. from a door or window), or
the heating of it by the direct rays of the sun or of a fire, or by the contact of
the hand.

When an observation is to be made, the observer—
1. Adjusts the armlet comfortably and closely;
2. Raises the recorder to the vertical position in the box, and withdraws

the plug in the rubber tube attached to the nozzle.
3. He then easily disperses into the lower bulb any portion of the index

which may lodge in the lower (or any) part of the bore, by taking the rubber
tube, near its attachment to the recorder, between the left thumb and, fore-
finger, nipping it so as to obliterate the bore, and then, just beyond this
point, firmly nipping the tube between the right thumb and forefinger and
drawing them along the tube towards its open end so as to exhaust the tube
of air. On withdrawing the left thumb and finger, the spirit is quickly dislodged.
The bore is thus at once sucked free from fluid, and the air within the tube,
communicating with that outside, acquires the same temperature (Fig. 2). This
little manoeuvre is soon learnt and never fails.

4. He restores the recorder to the horizontal position, when the indicator
automatically stops at the zero point (Fig. 2). Should, however, the index go
slightly above the zero line, a few drops of the index fluid or spirit will restore
the automatic stopping at zero. s

5. He expands the compressor by unscrewing the swivel handle, closing
tap a (Fig. 3) and making the connexions with the armlet and the indicator.

6. Finally, he compresses the air in circuit, which, on unscrewing the
swivel of the compressor, may be used over and over again in a series of
observations, if he desires to do so; or he may relieve the compression by
unturning lap a (Fig. 3).2

2 The apparatus is made by Mr. T. Hawksley, 357 Oxford Street, London, 'W.
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FIG. 2. Lower end of the glass tube of the indicator placed in the
horizontal position ready for an observation : showing A, the zero
point; and B, the position of the meniscus fluid.

IG. 1. Lower end of the glass tube of the
indicator raised to the perpendicular
position : showing A, the contraction
of the bore; B, the position of the me-
niscusfluid; and 0, the continuity of the
air inside the bore with that outside.

FIG b. '' ^ jiiii lewc-air h ,pmoji unoi leter. A, the recorder. B, the compressor:
it, :.._i for jcclad AS, H. ^easii^ he air; h, swivel screw for Riling the compressor
a . i ' ' o m i e--.ii £f t n e v i i ; i \n< •, I U O ^ ' ' 'tuoe connectors; e, tap tor augmenting tiie
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